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ABSTRACT:  
As the robotics industry continues to experience growth, more students are drawn towards potentially 
studying the field of robotics. However, since the field of robotics contains a rather large and diverse 
set of disciplines, complete beginners may find it intimidating or difficult to begin exploring within 
the field. Therefore, this project aims to aid complete beginners in the 14-18 year old high school 
student demographic in order to help them enter the robotics field in a structured manner. In order to 
accomplish this, we created a website with an initial set of tutorials and projects to guide the self-
educator into the world of robotics. All five volunteers who tested our site expressed that they felt 
more comfortable with the related material aft er completing a project. 
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Executive Summary 
 
Entry into the field of robotics can be somewhat daunting for a complete beginner due to 
the vast breadth of areas in which one can focus, such as mechanical engineering, electrical 
engineering, and computer science. In particular, high school students between the ages of 14-18 
may find the field of robotics fascinating, but lack the funds or experience to delve into robotic 
projects. Furthermore, while there is a wealth of information available for learning robotics, 
much of it is not categorized in an entry level, step by step format for aiding those that are 
interested in learning. Some of the information is not free as well. In this project, we aim to 
provide a free, structured composition of tutorials and projects that will allow a complete 
beginner at the high school level to enter the field of robotics with the fundamental knowledge 
necessary to delve into more difficult and complex projects. 
 For any complete beginner entering the field of robotics, there is an overwhelming 
amount of information available, be it through books, videos, website tutorials, or robotic clubs. 
For example, the For Dummies Do-It-Yourself (DIY) series contain books on how to do things 
like program with an Arduino, program in C++, welding, and even a book specifically about 
robotics (dummies.com, 2015) – all of which can be of use to a future robotics engineer. 
However, getting to these books is much less convenient than accessing a website, which may 
dissuade someone with only a slight curiosity from delving in robotics more deeply. 
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Searching “robot building” on Youtube.com comes up with approximately 1,690,000 
results (Youtube.com, 2015). The websites Makezine.com and Instructables.com similarly 
contain a plethora of tutorials on how to create robotic projects and projects that are of use for 
robotics. However, those websites do not necessarily organize their projects in a manner that lets 
a beginner know where to start, and how to progress from there. The organization known as 
FIRST (For Inspiration and Recognition of Science and Technology) creates and orchestrates the 
robotic competitions between teams internationally. However, joining a FIRST competition can 
cost $6,000.00 USD for teams in their rookie years, or $5,000.00 USD for teams that are 
considered veterans (FIRST, 2015). 
 Therefore, the purpose of this project was to create a freely accessible, ordered 
consolidation of tutorials and projects that will help guide a complete beginner through gaining 
knowledge and experience with robotics. The goals for this project were: to determine a medium 
with which to store the tutorials and projects; to organize the projects and tutorials in a way that 
enables a beginner to recognize the difficulty of projects; and to populate the medium with an 
initial set of projects and tutorials. 
 Due to the widespread use of the internet, the ease and speed with which one can update 
information on a website (as compared to a book), and the lower cost of maintaining a web 
server as compared to printing and distributing books, we chose to store and provide the 
information in a website. Websites are also much faster to access than books (so long as there is 
internet access). Using WPI as the host for the server, the domain name for the website is 
wp.wpi.edu/webotics. 
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 During the course of general, background research of other websites that are based upon 
teaching with projects and tutorials, we discovered a program called Curiosity Hacked. This 
program connects mentors and students – between the ages of 5-18 – in different regions across 
the United States (Curiosity Hacked, 2015).  Their projects are organized by topic and increasing 
difficulty in a project tree. 
 Since this system worked well for their target demographic of students between 5-18 
years of age, we decided to adopt a similar structure of organization for the projects and tutorials 
in this project. However, rather than having a strict tree structure, we deemed that a gradient 
structure would be more effective. In this structure, projects of similar difficulty are side by side, 
and they do not necessarily connect to each other. Those that are more complex within the same 
gradient are given a darker color, and vice versa. 
  We define a project as a set of instructions that lead to some end product. This 
product could be a circuit, program, robot, etc. When relevant to the project, the project begins 
with a material list, a tool list, a component list, a software list, a tutorial list, and a system 
requirements list. Projects also always contain an estimated time to completion of the project. 
The project then links to the next, connected project up the gradient. 
 We define a tutorial as a consolidation of information, either instructional or conceptual 
in nature, which is used to aid with the understanding or completion of a project. For example, a 
project that uses Python would link to a tutorial that instructs how to install Python. A project 
involving an air cooled system might link to a tutorial explaining conceptually the thermal 
dynamics between laminar flow and turbulent flow for heat transfer in a fluid.  
6 
 
 We made four projects and four tutorials to achieve the goal of creating projects and 
tutorials. The four projects are within the same difficulty gradient, and are marked with different 
shades and tints of green for complexity, with darker shades signifying higher complexity.   
 We recruited males and females, between the ages of 14 and 22, and with an interest level 
for robotics ranging from mere curiosity to the chosen major for an undergraduate degree, as 
volunteers to test the projects. As they did the projects, they analyzed the projects and give 
feedback, be it clarification questions, suggestions, passing ideas to implement, etc. We provided 
all materials for them, and in the case of the camera turret project, we paid the volunteer to 
ensure a complete, willing analysis as the project was rather long. 
 From the feedback of the volunteers, we discovered that any vocabulary that was not 
necessarily used in everyday conversation – even highly fundamental terms – could not be used 
without explanation through words or within a picture. For example, the term “flange”, while 
fundamental and very low level in terms of familiarity with the mechanical engineering field, 
immediately confused some of the volunteers.  
We also found that the volunteers tried to stay as true to the provided pictures as possible, 
regardless of the instructions or explanations given. For example, even after reading about the 
operation of a breadboard, one volunteer tried matching the locations of where to connect wires 
exactly to the provided picture of the breadboarded circuit – both columns and rows. The 
volunteer explained that this was due to his own unfamiliarity and lack of confidence with 
breadboards, and so replicating the picture would at least ensure that the circuit was correct. 
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 Despite this, the volunteers all mentioned a larger amount of confidence after they 
finished their projects. In particular, the general consensus for the volunteers without any 
previous robotics experience (with the exception of the volunteer that did the binary car) was that 
they no longer felt intimidated by projects involving programming an Arduino or using electrical 
components. These volunteers felt that they were more interested in doing other projects with 
Arduinos now that the Arduinos were no longer a completely foreign concept to them.    
 As to the projects, the volunteers successfully completed their projects - and enjoyed 
completing the projects - though they mentioned that they would not necessarily have done the 
projects if we had not asked them to do so and the material had not been provided. Since the 
volunteers, of ages between 14-22 and generally unknowledgeable in robotics, were able to 
access the website, navigate to the projects, and complete the chosen project, that purpose was 
fulfilled.      
 We have determined that there are several areas for future development and improvement 
in this project. For example, some volunteers mentioned that there should be some way of 
selecting projects and placing them in a favorites page or list of some kind. Due to the reliance of 
the pictures experienced from some of the volunteers, future development of projects and 
tutorials should pay particular attention to having clear, highly informative pictures. Any text 
given would be to support the picture, rather than the picture supporting the text.  
 A volunteer also mentioned that the website ought to have some way of displaying every 
project on a page, so that users that did not quite know what they wanted to do could simply 
view the page until they found something interesting to them. From there, it should give the 
option to either begin the project or open the project tree that contains said project. 
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 Introduction 
 
Discovering where, and how, to begin a new hobby, skill, or discipline is arguably the 
most difficult obstacle for beginners. Given their lack of familiarity with their topic of interest, 
they might not know what fundamental aspects to learn, and any projects or tutorials they find 
might assume that the beginner knows these fundamental aspects. This can cause beginners to 
become irritated with projects and possibly intimidated by other projects and tutorials in the 
future. 
A plethora of solutions exist to aid in the beginner’s quest for learning, such as the For 
Dummies series of self-help books, Do It Yourself (DIY) websites like Instructables.com, and 
other tutorial entities, such as the Make: Magazine company and Popular Mechanics. 
Additionally, organizations exist to take in beginners and connect them with experienced 
mentors, such as FIRST (For Science and Recognition of Technology) and Curiosity Hacked. 
However, the self-help books and organizations may not be free, and access to the 
organizations can be dependent on the region in which the beginner resides. The websites 
provide a vast library of projects, generally for free, but not necessarily with beginners in mind. 
Many of the projects are posted by other users with varying amounts of knowledge and writing 
skills, which can sometimes lead to over complication of an otherwise trivial project. These 
projects are not necessarily written to directly build into other projects, so beginners may find 
themselves unsure as to what they can do in terms of ability after they complete a project. 
To address this problem on a national scale, on the topic of robotics, we created a website 
that serves to teach each aspect of robotics (computer science, mechanical engineering, and 
electrical engineering) as well as how to create robots. The projects and tutorials begin at an 
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extremely fundamental level, and explore in some depth other avenues that may not necessarily 
deal with robots. 
An ideal solution would cover all of those aforementioned fields - computer science, 
mechanical engineering, electrical engineering, and robotics - and provide introductory 
knowledge in each area for beginners in such a way as to guide them towards more complex 
projects. Unfortunately, due to the team’s limited resources and experience, we could not 
feasibly cover such a large amount of material. Given the team’s collective experience in robotic 
engineering, we deemed focusing in this field to be a suitable scope for this project. 
Rather than writing these tutorials for every type of beginner, we targeted the 14 to 18 
year old high school demographic, since our team’s average age was 20.3 (and thus with recent 
memory of the target demographic age) and we assumed that older demographics would at least 
have the reading and understanding skills of a high school student. 
 We designed the website’s structure to organize created projects in a tree-gradient 
structure. Fundamental projects exist as the roots of the tree, and projects that build off of these 
fundamental projects are directly connected to the fundamental projects. As one rises up the 
different levels of the tree, the projects become more difficult. Since projects of similar difficulty 
might take more time or be somewhat more involved, or they might just not be directly 
connected, a time-and-complexity gradient exists along each level of difficulty. Where difficulty 
for a project is determined by how high up the tree it is, its relative complexity with respect to 
the projects at the same height is determined by the darkness of the image of the project, as seen 
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in Figure 1. 
 
Figure 1:On the root level of the tree structure, one can see the darkening of the green as one observes the projects from left to 
right. The darker the green, the more complex or time intensive the project. Also note that there is a project that is above the root 
level. This project is more difficult than the lower level projects. The lines connecting between the projects indicate that the root 
projects build into the subsequent project above them. 
 In addition to beginners only recently delving into the field, this website will benefit 
potential formal robotics engineering students. In 2011, there were 21 million students enrolled 
in degree-granting institutions (National Center for Education Sciences, 2015). Studies suggest 
that as high as 80% of these students will change (or have changed) majors at least once (Ramos, 
2013). After changing majors, students will too often need to delay graduation in order to 
complete their new course requirements. This, in turn, means wasted time and wasted tuition. If 
students were to gain experience in their major before enrolling in college, they might be able to 
avoid selecting an ill-fitting major. Alternatively, students may reaffirm their degree selection if 
they find that they greatly enjoy the material. For the latter outcome, the students benefit from 
having access to materials from which they can learn concepts relevant to their major. For the 
prior, the students avoid time wasted on studies they are unlikely to complete. 
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Literature Review / Background 
 
Robotics is a field growing both as an industry and as a hobby. For example, there are 
companies that focus in robotics – such as Kiva and IRobot. Google and Amazon have expanded 
into the robotics field as well, purchasing robotics companies such as Boston Dynamics and 
Kiva, respectively. Robotics is a globally 26.9 billion (estimated for 2015) dollar industry 
(Sander & Wolfgang, 2014). In 2014, The DIY (Do-It-Yourself) industry was globally valued at 
$500 billion (First Research, 2014), albeit $322.8 billion USD was for hardware stores, lumber 
yards, and home centers (Statista, 2015). Both sectors are currently experiencing positive growth, 
and interest in these fields likewise increase. 
There is currently a vast source of information that serves to quench this interest. We 
researched how current frameworks approached this desire for information. We also explored 
different types of media for distributing information, such as self-help books, magazines, 
websites, and robotic groups/teams. 
For example, there are self-help books (such as the For Dummies series) that explore the 
different aspects of robotics, like controls, electronics, programming, and mechanical 
engineering. A search on Amazon.com for “Robotics books” comes up with 21,263 results. The 
For Dummies series, in particular, has books for electronics, welding, programming, and even 
specifically robotics (Dummies.com, 2015). In general, these books are structured so that the 
easiest or least expensive projects are in the beginning of the book, and the more difficult 
projects are at the end. The authors of these books generally expect that a person of the target 
demographic would be able to complete the projects at the end after going through some or all of 
the previous projects. These books almost invariably contain a bill of materials and tools of some 
kind. The For Dummies series also focuses on using low level vocabulary and concepts so as to 
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not intimidate potential customers.  Such books, therefore, are useful for beginners that are 
seeking a structured manner of learning about the field of robotics. 
However, these books cannot be accessed from the comfort of one’s home at no cost if 
one does not already have them. The book Robot Building For Dummies retails for $27.99 on 
Dummies.com. On Amazon.com, the book Robot Building for Beginners, 2nd edition by David 
Cook retails for roughly $23.00 as of this writing. Furthermore, unless one attains an e-book 
copy of the chosen book, one would have to wait for the book to arrive via the mail or go and 
acquire a copy of the book in either a store or a library.    
  There are also several projects based magazines that feature robotic projects in their 
issues, like Make: Magazine, Popular Mechanics, and Wired. In general, these magazines may 
contain projects mostly tailored to a specific theme, like Make: Magazine Volume 44 First-
Person Drone Racing, where 8 projects relating to drone racing and equipment safety were 
placed in tandem in the magazine.  However, these magazines will also add small projects that 
are not necessarily relevant to the theme, like the plasma arc speaker project in the 
aforementioned Volume 44. These projects are also not necessarily created with beginners in 
mind (though there are low level projects in some cases), and these projects do not necessarily 
build up to one another. The magazines also had the problem that, while customers did get a list 
of projects to accomplish before the next issue comes out from the current issue, it will take as 
long as the time it takes for the magazine company to distribute the new issue before any new 
projects are distributed by the magazine. 
The websites targeted by our research were DIY websites with a library of projects, such 
as Instructables.com, Ehow.com, Makezine.com (Make: Magazine’s website), and Youtube.com. 
These websites were easy to access with an internet connection, and one could browse the 
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multitude of projects available by selecting a general topic (like robotics) and seeing which 
projects were described to be robotic. Though these websites did not necessarily use video (with 
the exception of Youtube.com), the vast majority of projects found contain a bill of materials, and 
they tend to have a large amount of instructional pictures for robotic based projects -  with or 
without videos - and supporting text.  
Again, however, many of these projects are not necessarily made with beginners in mind. 
One example of an exception to this observation is the Android Development Tutorial Series by 
Derek Banas on Youtube.com (Youtube.com, 2015). In this situation, he makes a series of 
tutorial videos that immediately build off each other, which guides a complete beginner into 
learning android development. While this channel does not necessarily have a “bill of materials” 
(as it is software that Derek is teaching), it does have links to previous tutorials that are needed to 
complete the current tutorial. 
We also investigated team based organizations that teach robotics. Of particular note are 
the FIRST (For Inspiration and Recognition of Science and Technology) robotic teams and 
Curiosity Hacked organization. FIRST is an international organization, and it is commonly 
known for technological employers to prospect potential employees from the team members. 
FIRST contains over 38,700 teams internationally, and the FRC (FIRST Robotics Competition) 
is projected to have 3,000 teams in the year 2015 (FIRST, 2015). High schools enrolled with 
FIRST give students the chance to work with mentors that have some experience with robots and 
spend six weeks designing and building a robot. This robot is then used for 3 vs. 3 competitions. 
While this organization presents a great opportunity for students to learn hands on 
experience about learning how to build robots, it does require a team of some type to exist in 
which the student can join; this may not be an option if the student lives far away from such 
14 
 
teams. It also costs teams in their rookie years approximately $6,000 USD to register, and $5,000 
USD for teams considered veterans (FIRST, 2015), which can be prohibitive for unsponsored 
teams of students. 
Curiosity Hacked, on the other hand, is a smaller organization that connects mentors and 
students - ages 5 to 18 - and teaches the students several different topics, depending on the 
interests of the students. Depending on the region in which the organization has its centers, there 
can be different projects and classes that range in price from free to $240 USD for tuition. 
Notably, this organization uses a tree like structure with which to order their projects. In this tree 
structure, the more fundamental projects branch off into more complex projects, and they can 
branch into different topics. As the branches move upwards, they increase in complexity. As they 
branch outwards away from the center, they become more different in topic, as seen in Figure 2: 
 
Figure 2: "The Magical Badge Tree from which Badges are Chosen". The tree has its root project of circuitry, and it branches 
(from left to right) into programming, robotics, electronics, mechanical, art, and textiles. The arrows show the project 
dependencies. 
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Methodology 
Project Synthesis 
 
We evaluated our research, along with our own experiences with learning robotics, in 
order to generate a viable method of teaching robotics. Robotics covers a wide variety of topics, 
and it can be difficult to teach without hands on experience. Therefore, we determined that 
projects, with supporting tutorials, would be the best way to teach robotics. Completion of the 
projects result in some type of built product (such as a robot), and the tutorials associated with 
the project are used to explain the fundamental concepts needed for the project, such as 
explaining the operation of a breadboard for a project that uses breadboards. These tutorials are 
linked to any relevant project so that the beginners can jump around to the projects that most 
interest them without necessarily worrying about their background knowledge when they first 
investigate the project. 
        We determined that a website of our own creation would be the best medium with which 
to create and distribute the tutorials, due to lower cost and greater ease of distribution as 
compared to books. Though originally planned to be hosted by an external company and 
designed from scratch, we discovered that the website could be hosted by WPI. This path was 
chosen, as it would allow the project to expand into future IQPs as well as give control of the site 
to our advisor.  
The available options for a WPI hosted website were to either have server space from 
which to create a website with full customization, or use a WordPress enabled, template website 
with higher customization restrictions but would take less time to get full functionality. After 
exploring both options, we chose the WordPress option, as it gave a base from which to build a 
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website and meant we did not require a greater amount of experience in HTML programming. 
The resultant URL for the website became wp.wpi.edu/webotics. 
 We created four projects to challenge individuals and give them the experience of 
creating and completing a major project. We designed these projects to cover different aspects of 
robotics as well as reflect the range of complexity one can find in the field of robotics. We 
designed the supporting tutorials to contain the information necessary to complete the projects as 
well as the information needed to extrapolate what the beginners learned into other projects.  
In addition, the projects function as components of a larger final project. This final 
project would encompass all that the beginner had learned while using the site. However, this 
idea was never brought to fruition due to the unforeseen reduction in the size of the team and the 
complications which arose from the reduction. 
        We divided the tutorials into categories, relating to the different aspects within the field 
of robotics (such as electrical engineering). Advanced tutorials link to relevant, more 
fundamental tutorials in order to help beginners understand more advanced concepts. This 
structure allows a beginner to delve into a tutorial that most captures their interest, and helps 
ensure that the beginner has all of the necessary background information to understand that 
tutorial. 
We created the projects and tutorials with a similar framework in order to give the site 
consistency and simplicity. Each project starts with the materials, tools, software, tutorials, and 
time to completion necessary to complete the project. We designed this into the structure of the 
projects to give the beginners a sense of the difficulty and complexity of the project. This 
structure helps ensure that the beginners had everything they needed to proceed. However, we 
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only implement this structure with tutorials when it is relevant to do so. For example, a tutorial 
on the theory behind Hall Effect sensors requires no materials, tools, software, or time to 
completion, but it might contain links to tutorials about the basic theory behind 
electromagnetism. 
        We created the instructions for the project on a step by step basis, separating the 
instructions into electrical, mechanical, and programming sections. We explained each step in 
detail, and when relevant or necessary for a better understanding of the step, we explicitly 
described how the step relates to the final product. The tutorials did not necessarily follow this 
method of creation, as we intended for them to act as a conceptual supplement. However, should 
the tutorial entail operations, such as installing Python, then we implement the step by step 
structure. 
        Both projects and tutorials end with final notes and suggestions for future, more advanced 
tutorials and projects. Since the code we wrote for these projects and tutorials was relatively 
short, we chose to always explain the code as soon as it was presented. This ensures that the 
explanations of the code happen with the segments of code fresh in the beginner’s mind, with the 
intention of more efficiently teaching the beginner. An example project can be seen for the sentry 
camera project in the appendix.   
Project Testing 
 
        In order to determine the effectiveness of the website – with respect to ease of use for 
complete beginners in the 14-18 year old, high school demographic – we recruited a sample of 
volunteers of different ages and genders, and asked them to complete a project from the four 
available projects in the robotic projects tree. We recruited five volunteers in total, ranging from 
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14 to 22 years of age. Two of the five were 18 and 20 year old males, and they were in their 
freshman year of business administration and sophomore year of robotics, respectively. The 
other three were 14, 17, and 22 year old females. Two of them were in high school, the third in 
her senior year of Biology. All of them expressed some form of interest towards robotics, 
whether as their intended major or just as a curiosity. 
  We asked the participants to provide feedback on the project that we chose for them. We 
supplied all of the tools and materials to the volunteers, and depending on the length and 
complexity of the project, we also paid the volunteers to ensure that the degree of effort in 
completing and analyzing the project sufficed for our later analysis. However, due to insufficient 
funds, we could not allow the volunteers to keep the projects, and the parts were repurposed 
afterwards for future volunteers.  
 The team member that wrote a particular project also monitored the volunteer’s 
completion of that project, thereby helping to clarify issues when a certain segment of the project 
was unclear, or when there were other issues. 
 We conducted the research, with both the team member that authored the project and the 
volunteer in the same room, to answer any questions and record the feedback from the volunteers 
as soon as the volunteers were inclined to give feedback. In this manner, we did not lose 
potentially important information due to the volunteer trying to remember every issue or 
suggestion when sending the information to the researcher in some type of conclusion paper or 
email, and complex problems could be explained more easily face to face with the project nearby 
rather than through some other medium of communication (or without the project). 
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 Results 
         We discovered that the use of proper terms or technical jargon – regardless of how 
commonplace one would think the term to be - could not be used without prior explanation. For 
example, to describe a thin extrusion that extends from the side of a component (such as a servo 
in the sentry camera project), the volunteers immediately flagged the terms “flange” and 
“extrusion” as incomprehensible or confusing, despite what we thought to be common place 
words of the mechanical engineering field. The volunteers also flagged the terms “axis” and 
“centroid”, and considered the terms to be confusing without the aid of pictures or an 
explanation, despite their use in high school mathematics.  
 We also observed the tendency of volunteers to try and stay as true to the provided 
pictures as possible, despite the description mentioning the generalized or non-critical nature of 
that particular step or schematic. For example, while setting up the breadboard for the sentry 
camera project, a volunteer began counting the rows and columns on the picture of the schematic 
to match up with the physical breadboard provided. The descriptions above the schematic 
describe the operation of a breadboard, which we thought would make such actions unnecessary. 
However, the volunteer mentioned his lack of confidence for the breadboard’s “black magic”, 
and instead preferred to match the schematic to the physical breadboard exactly, under the 
rationale that the wiring would work whether or not the concepts were fully understood. 
 One volunteer mentioned that some steps should have “before” and “after” pictures on 
the same step, rather than having the “after” picture on the current step and the “before” picture 
on a previous step. The volunteer suggested that this would help increase one’s understanding 
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about certain steps, particularly those involving the rotation of parts (so that they know what 
direction is meant for “rotate clockwise about the axis 90 degrees”, for example). The pictures 
could either be side by side or in a GIF (Graphic Interchange Format) animation clip that toggles 
between the before and after pictures. 
 All of the volunteers mentioned that having some type of video clip of the completed 
project in action would be of great help in aiding their motivation and effort in creating their 
respective projects. The volunteers also determined that though a how-to video would probably 
benefit them when working on a project, the lack of such a video would not deter them from 
starting a project.   
        Another volunteer suggested that more conceptual tutorials should be added. The request 
mostly focused on ECE based tutorials, as many concepts were used repeatedly but never 
directly explained or referenced, such as the theory behind how voltage and current work. She 
thought that by adding these conceptual tutorials the beginner would be better suited to create 
projects without the assistance of a human guide, and feel less intimidated when working with 
those concepts in the future. 
In the end, all volunteers determined that they had a larger amount of confidence after 
they finished their projects. In particular, the general consensus for the volunteers without any 
previous robotics experience (with the exception of the volunteer that did the binary car) was that  
they no longer felt intimidated by projects involving programming an Arduino or using electrical 
components. These volunteers felt that they were more interested in doing other projects with 
Arduinos now that the Arduinos were no longer a completely foreign concept to them.    
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 With respect to the layout of the website, the volunteers found no issues with navigation 
through the site or the project tree. One volunteer mentioned that the website should incorporate 
some way of having every project completely available with a description, such as those found 
on Ehow.com, so that a bored person simply looking for a spark of inspiration can browse 
through the entire library until a particularly appealing project is found. Then, if they lack the 
knowledge or experience to do the project, the can simply go down the original tree structure that 
leads up to that project until they have the right set of skills. The same volunteer suggested that 
the website should incorporate a “favorites” function that allows one to save project names, 
descriptions, and links onto a separate page for later review.  
 The volunteers did not recognize the significance of the color gradient as an obvious 
indicator of complexity, though once explained to them they instantly understood it. As to the 
projects, the volunteers successfully completed their projects - and enjoyed completing the 
projects - though they mentioned that they would not necessarily have done them if they had not 
been asked to do so and the material had not been provided. 
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Conclusion 
The purpose for this project was to create a freely accessible, ordered consolidation of 
tutorials and projects that helps guide a complete beginner with gaining knowledge and 
experience with robotics. Since the volunteers, of ages between 14-22 (and generally 
unknowledgeable in robotics) were able to access the website, navigate to the projects, and 
complete the chosen project, that purpose was fulfilled. Initially, we had scheduled a fifth project 
that was of a higher difficulty than the ones created, but we made that schedule when the team 
size was four members strong. An unexpected circumstance reduced the team size to three 
members, and so the higher difficulty project was unable to be included. Given more time, 
however, we would have been able to include the fifth project, and thus have two occupied levels 
within the tree-gradient structure.  
The use of WordPress helped rapidly set up the website, but someone with more 
experience with HTML would be able to set up the website using WPI as a host with less trouble 
than with WordPress, due to the restrictions on importing plugins (mandated by WPI) and the 
lack of documentation regarding finding non-plugin solutions to any problems encountered. By 
using HTML directly rather than using the WordPress-included site provided by WPI, one has 
access to the root folders for changing any aspect of the website (such as direct color control 
rather than only the aspects available through WordPress). While we investigated the pure 
HTML version, we used a website called Codeacademy.com to learn how to code with HTML, 
CSS, and additional formatting programs, such as BootStrap. 
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Recommendations 
We found several areas for improvement in this project. Starting with the manipulation 
and coding with WordPress, we found that it is somewhat unclear as to how one can accomplish 
certain design goals due to the fact that we did not have access to the root location in which the 
webotics domain was stored. While we could enter HTML code into the specific pages that were 
edited, access to the php.ini file (which can be modified to allow larger upload file sizes, for 
example) was not available. 
 We also found that the documentation for using the theme provided by WPI was lacking 
in information (such as how to change one’s own home page title rather than using the word 
“Home”, or use another page as the home page). Since we lacked access to some of the root files, 
online research for resolving problems or finding better ways of structuring pages were seldom 
relevant, since they portray the solution via access to these aforementioned root files. Therefore, 
should future development of the project be done using the provided WordPress option, the 
development team should create a how-to document on resolving problems unique to the current 
website for future development teams. 
Preferably, more emphasis should be placed on researching HTML, CSS, and a 
programming language with which to create animations and interactions within the website, such 
as javaScript or Python. While we were able to edit the website with a limited amount of HTML 
experience, the mediums with which we could teach were limited to text, pictures, and embedded 
Youtube.com videos. However, conceptual topics could be taught using interactive animations, as 
some students may have poorer visualization skills and do not fully understand a new topic from 
text or video alone. That would help negate the frustration that some students might have 
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otherwise. Additionally, research on databases and database languages, such as MySQL, should 
be investigated in order to create the foundation for creating users and storing their information.  
 Some volunteers mentioned that there should be some way of selecting projects and 
placing them in a favorites page or list for later observation. Therefore, future development of 
this project should incorporate some type of data retention with respect to either an individual 
account (of which there is no current framework made other than the admin framework inherent 
to the WPI WordPress page) or an individual device (such as one’s desktop via cookies). 
Research into both of those topics would need to be completed in order to determine the best 
style (or perhaps to use both) that synergizes well with the website.  
 Given the particular attention given to pictures by the volunteers during their analysis of 
the projects, future development of projects and tutorials should pay particular attention to 
having clear, highly informative pictures. Any text given would be to support the picture, rather 
than the picture supporting the text.  
 A volunteer also mentioned that the website ought to have a way of displaying every 
project on a page, so that users that did not quite know what they wanted to do could simply 
view the page until they found something interesting to them. From there, it should give the 
option to either begin the project or open the project tree that contains said project. 
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